A new agglomerated KSR-592 beta-form crystal system for dry powder inhalation formulation to improve inhalation performance in vitro and in vivo.
A new agglomerated KSR-592 (steroid) beta-form needle-like crystals with lactose system for dry powder inhalation (DPI) was developed to improve inhalation performance with Jethaler. The drug agglomerates were prepared by the method of spherical agglomeration in liquid so as to control the particle size and the mechanical strength of agglomerates by changing the agitation speed of the agglomeration system. The agglomerates mixed with lactose particles for the DPI formulation were effectively disintegrated into respirable fine particle in the milling chamber of the device (Jethaler) when inhaled. The DPI formulation with these agglomerates exhibited ideal fluidity and provided a larger fine particle fraction (FPF: 29.7%) than the formulation with agglomerates consisting of alpha-form (plate-like) crystals (24.5%). The air-flow rate of inhalation had no effect on the disintegration properties of these agglomerates, suggesting a reliable inhalation performance in vivo. Further, an in vivo test of the aerosolized KSR-592 (beta-form) crystals having the same particle size distribution as those in the aerosol produced by Jethaler was conducted by means of a dry powder inhalation testing system using Brown Norway rats. Inhaled KSR-592 (beta-form) crystals were found to be uniformly deposited in the lungs of Brown Norway rat sensitized by ovalbumin (OA) and suppressed the increase in eosinophil number in the lungs after OA challenge.